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OUTLINE OF THE EXPERIMENTAL WORK. 


LOCATION OF THE EXPERIMENT. 


The work reported in this bulletin is part of a series of beef-cattle 
experiments that have been in progress since December 22, 1914. 
_ They have been carried on cooperatively by the Bureau of Animal 
Industry of the United States Department of Agriculture and the 
West Virginia Agricultural Experiment Station, on the farm of 


1A report of cooperative work by the Bureau of Animal Industry, United States 
Department of Agriculture, and the West Virginia Agricultural Experiment Station. 
_?2The authors acknowledge the services of W. F. Ward and F. W. Farley, formerly 
of the Animal Husbandry Division, who assisted in planning and carrying on the work. 
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David Tuckwiller, in Greenbrier County, W. Va., to study beef-pro- 
duction problems in the Appalachian Mountain region. This farm is — 
located in the southeastern part of the State in the bluegrass area. 
The results of this experiment apply not only to West Virginia, but 
also to the adjacent States having similar conditions, as shown in the 
outline map (fig. 1). Some of the methods are so generally applicable 
that the results may be utilized to advantage by cattle raisers in other 
parts of the country. 


THE REGION AND ITS PROBLEMS. 


The topography in most parts of the region, except in the vicinity 
of streams, is gently rolling or even mountainous in the higher eleva- 
tions. The area is generally 
cleared of forest trees, although 
vast areas of cut-over or stump 
land are found. The farms vary | 
in size from less than 100 acres to 
more than 1,000 acres. The land 
is especially well adapted for 
erazing, and in most sections there 
is tillable land for the production 
of abundant crops for winter feed 
or other purposes. 

In this general area are produced 
a large percentage of the grass- 
finished cattle which go annually 
_{ to eastern markets. The fact that 
Fic. 1.—Region to which this work ap- most of the steers produced in this _ 

plies. The black dot indicates the loca- area are finished for market on 

tion of the farm on which the experi- : 

ment was conducted. The shaded portion gTass alone attests the value of the 

Se Wee GR Ge sai ne pastures, which consist largely of 

shows an additional area to which the bluegrass. The use of grain for 

per finishing cattle is not general, 
although the practice is followed in some sections, particularly in the 
valleys of the larger streams. 

Asa rule most grazers and feeders of beef steers do not raise calves 
to supply their needs for stockers. One of their chief problems, there- 
fore, is to obtain calves, yearling steers, or 2-year-old steers of suit- 
able beef type to use their feed to the best advantage. Many farmers 
keep only a small number.of cows to produce milk and butter for 
their families. Some of them keep good beef cows, breed them to 
good bulls, and raise good calves by giving them a large part of the 
cows’ milk. Others keep cows of the dairy type or of mixed dairy 
preeding, and breed them to either nondescript or dairy bulls. Calves 
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from such breeding, as a rule, make undesirable stockers. When they 
are poorly fed, as is often the case, they are even more undesirable. 
When good purebred beef bulls are used on such cows, fairly good 
stocker calves can be raised. The best calves, however, are produced 
by the use of good beef cows, bred to good purebred beef bulls. 
There is a ready market for the latter type of calves among those 
who graze and feed stockers or older cattle. 

Since the tendency of many small farmers seems to be to keep only 
a few cows that produce large quantities of milk, the cattle grazers 
and feeders in this area may be forced to raise their own calves as 
the business of feeding cattle grows and the demand for a better class 
of cattle increases. The questions then arise, what does it cost to keep 
a cow of good beef type solely for the calf she may raise, and how 
may she be fed most economically ? 


OBJECTS AND PLAN OF THE WORK. 


The experimental work reported in this bulletin was undertaken 
with the following objects: 

1. To determine the most satisfactory and economical method of 
wintering beef cows to raise calves. 

2. To find the cost of raising the calves. 

The work was carried on for a period of four years, in order to 
have an average of feeds, cattle, seasons, and other conditions tend- 
ing to produce variation. The general plan of the experiment is 
given in Table 1. 


TABLE 1.—Plan of the four years’ work. 


Lot ,. |Cows - Summer 
No Season. alot Winter feed. ced 

1 | 1915-16 TOHConm silage mixed hay, andswiteal SAW: «5-2 Act ee eens eine See oS Pasture. 
1916-17 EOE et, CIO CasR et CREB Is Be RG EOE SP RS USES NEE eee eae ci CIeneg eee Wi | IDXoy, 
1917-18 LO Wee se DLS GEC SEARS BE GMOS Eee ee OE te pe AS 2 ae Pepe ees em ca oh e208 
1918-19 pee Osea cen ee hae Se ie oy HAL viclo.s See wieireajsewials aew eel ees Do. 

2| 1916-17 107); Cornisilageysoy bean hay, and witeat:siraw-.- 2.222220. ses. 2.2.2 Do. 
1917-18 102 | Soe LOM ee ica aparece ciel ie UL Be iwlad gaicinibinitie, Sree ibibo sere Do. 
1918-19 1a eee COE Se tE Go COL AB AS DAH OSG BEACONS = ete tere Mes Aste Se eta aren A Do. 

3 1915-16 10 | Corn silage, cottonseed ‘meal, and wheat straw-.---....-.-.--.-...... Do. 
1916-17 Ou Soc oe BIC HAGE AAO OC OES OS BE ARCO EUS e ERIC on ars are ese Soe Do. 
1917-18 TON Gate's LD Seat eae eee Smet eels nied Maja e scales oe uy ie nein sche eeaaes Do. 
1918-19 BO tee re C1 amen tete erratic aioe te ars a(eicisoeiawinr tase = ache so 'de cicrernote cha, tha ea Do. 

14 1915-16 Isp shock corm) mixed hay, and wheat straw---.-- 2-22. s52s-25s2-2 see Do. 


| Originally it was p'anned to feed shock corn, mixed hay, and wheat straw to Lot 4 throughout the 
experiment, but because the ration was so much more expensive than the silage rations and because 
it did not maintain the cows so well as the silage rations it was abandoned after the first year. 


DESCRIPTION OF COWS. 


The cows used were grades of the Shorthorn, Hereford, and Aber- 
deen-Angus breeds. (See figs. 3, 4, and 5.) In the fall of the first 
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year the cows, which were bred to calve in the spring or early sum- 
mer, were bought in the surrounding section. While most of the 
cows had been bred to purebred bulls, a few had been bred to high- 
grade bulls. During the following years as many as possible of 


Fic. 2.—Character of the land and pasture. 


these cows were bred during the summer to a purebred bull. As 
some of them failed to get with calf early enough to provide a uni- 
form lot of calves, other cows and heifers were used to replace them. 


FEEDS USED. 


Samples of the feeds were taken at different times during the win- 
ter periods and sent to the Department of Chemistry, West Virginia 
Agricultural Experiment Station, Morgantown, W. Va., to be ana- 


Fig. 3.—Lot 1. Cows fed corn silage, mixed hay, and wheat straw, at the end of the 
winter period, Apr. 25, 1919. 


lyzed. The averages of these analyses are shown in Table 2, in 
heavy type, while the average analyses for several thousand sam- 
ples, as computed by the United States Department of Agriculture, 
are shown in ordinary type. 
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TABLE 2.—Composition of feeds used. 


Carbo- 
hydrates, 
ineclud- Fat 
| ing fiber. 


Feed. Moisture.| Ash. Protein. 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


~ 


CO RUT iad Gee Cal Sie 6 aS A 75.0 1.1 1.9 21.5 0.5 
70.9 1.4 2.4 24.4 9 

Mixed hay......-... eee eer ce tae us oi Sicte's = ofaa'sin 8.3 3.7 6.6 79.5 1.9 
VFL GSVRIS UO Ree ceRteE brie Sc als ane sihs Abin Sioe Sbiecieie 8.4 3.2 2.9 84.1 1.4 
9.6 4.2 3.4 81.5 .3 

OY CATON py spice seine vt che ne Sere aic- c ciciis cicin n= se 2c 9.0 9.1 10.0 68.9 3.0 
8. 4 8.9 15.8 63. 1 .8 

CT TLOUSOCE! IN MEIN e ree nis wis hale cthcinciee cic oS actus ec 7.8 6.0 37.6 40.3 8.3 
ed 5.8 36.8 43.5 6.6 

GSI OLR etee a ete eet ce Soars cite ae Nias nadie w cides 11.8 5.8 7.4 72.6 2.4 


From the analyses it is evident that the feeds used, with the ex- 
ception of cottonseed meal, were somewhat below the average in 
quality. The cottonseed meal used was a little better than the aver- 
age cottonseed meal graded as “good” by the Association of Feed 
Control Officials of the United States. 


Fig. 4.—Cows fed corn silage, soy-bean hay, and wheat straw, at the end of the 
winter period, Apr. 25, 1919. 


FEED CROPS IN THE REGION. “ 


A 3-year rotation of crops, consisting of corn, wheat, and hay, is 
practiced rather generally in the region under discussion. Timothy 
is sown with the wheat in the fall, and red clover is sown on the 
same field in the spring. This provides in the year following the 


> Geass. SS SES Geese = eS ee ee ee 
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wheat crop a mixed hay of approximately one-half timothy and 
one-half clover. In making soy-bean hay the ground is prepared 
about as 1t would be for corn. The beans are drilled broadcast, using 


_ 14 bushels an acre. They are usually sown the last of May or the 


first of June, after all danger of heavy frost is past. When the 
beans begin to form in the pods, about the first of September, the 
time varying with the variety of beans and the kind of season, the 
crop is cut and cured for hay. 


KIND OF PASTURE. 


Each year the cows ae their calves were turned on a pasture of 
about 120 acres. 

The soil is‘of limestone formation and a good growth of bluegrass 
with much white clover is found on all parts of the pasture, which 
is typical of this section. Under normal climatic conditions theré is 
rainfall enough to keep the grass growing throughout the season. 


METHOD OF FEEDING AND HANDLING. 


In the fall, before being started on the winter feed, the cows were - 
divided into lots of 10 each. In this division care was taken to have 
the lots as uniform as possible in quality, breeding, size, and con- 
dition. These different lots were allowed the same amount of space 
in open sheds with small outside lots about 25 by 50 feet in size. 
Water was supplied in these lots at all times and salt was constantly 
available. The cows were fed twice a day. 

The feed, both concentrates and roughages, was weighed at each 
feeding and accurate records kept of the quantities fed. The cows 
were weighed individually at the beginning, and at the end of the 
winter feeding period, the weights being taken 3 days in succession 
and the averages taken as their initial and final weights. They were 
also weighed once every 28 days. The weights were taken in the 
morning after feeding. For identification, neck me with numbers 
on them were used. 7 | 

After the cows were turned on erass in the spi it was necessary 
in some instances where the cows gave a heavy flow of milk to give 
the calves only a part: of the milk until they were old enough to take 
it all. : 


I. RATIONS, GAINS AND LOSSES IN WEIGHT, AND CALVES 
- PRODUCED. 


FEED CONSUMED. 


These cows received only enough feed to keep them in good, strong, 
thrifty condition. As the graph in figure 7 shows, they gained in 
weight until they calved. 
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Table 3 shows the total amount of feeds consumed by the various 
lots and the average ration per cow in each lot for the four winters. 


TABLE 3.—Average total and daily rations during four winters. 


Total feed per cow. Daily feed per cow. 
Lot and ration. {1915-16 | 1916-17 | 1917-18] 1918-19| , | 1915-16 | 1916-17| 1917-18] 1918-19] . 
(122. (187 | (135. || (ad | “oe (122""|(37 «|. 86 |) ieee 
days). | days).,] days). | days).] ° Be: days). | days). | days). | days). che 

Lot 1: Pounds. Pounds.| Pounds.) Pounds.|Pounds.| Pounds. Pounds.' Pounds. Pounds.\Pounds. 

Corn silage.-....| 2,440 |3,398 2, 889 3, 480 3, 052 20 24.8 21.4 26.0 230 i 

Mixed hay-...... 976 |1,096 977 1,094 1, 036 8 8 7.2 8.2 7.8 

Wheat straw.... 334 | 367 338 355 348 Deili PAS Ef 2.5 2.6 2.6 
Lot 2: 

Corn silage......|.....--- 3,398 [2,289 BeASONl) GU25Gies ec. 94.8| ° 21.4} 26.0 24.1 

Soy-bean hay...]........ 1,096 945 S60F | ad OUOn Re ceaces 8 7 7.2 7.4 

WHICA TSUDA W oq ccleinc omcs< "995 324 355 PaO UPS) es ee oe 1.6 2.4 2.6 2.2 
Lot 3: 

Corn silage. ..... 3,050 |3, 398 2, 889 3, 480 3, 204 25 24.8 21.4 26.0 24.3 

Cottonseed meal 183 205. 5 202. 5 201 198 5, ee) eo 125 tates 

Wheat straw.... 976 | 995 864 960 949 8 We} 6.4 Uy? ee 
Lot 4: 

Shock corn. ..... ASO nae nieces acest levee eet cepa LES sete ete al sce ace allie fe sites sete 

Mixed hay...... USP7 Ug A eee  9 eee Reser ees| sourea cnn LO am Pestomen ent L'a EEE eee (he a area ge 

Wheat straw-...- 237 gee ee ee espana pee ta Silat ce fete. com, 48 | Se a ne | ee 

} 


The composition and the nutritive ratio of the rations fed are given 
in Table 4. 


"TABLE a of dry matter and digestible nutrients in the feeds, and 
nutritive ratios of the rations. 


IDigestible nutrients. 


Daily 


Ho Ration. feed per ae Me ees Rute 
COW Protein. Baia 
lent. 
mma we ee | 
Pounds. | Pounds. | Pounds. | Pounds. | Pounds 
1 oe J tes As Re eS ee PAY I Dae 0. 32 4.37 
WER S0! Shy ect eet at le ie a at ie cee 7.8 Te is - 45 3.43 
UIT ICA Wee eo. Os ene aie 2.6 2435 = 10 .97 1:10.1 
ie A () 47 BG eT 
2 Corn silage a 2 ee be eae 24.1 6.02 | 34 4. 55 
VCCI en ees ne ee Se ones se oe Se clad 7.4 6.73 83 Os 
DUAR thas 2 2s gee ale a eee 2.2 1.99 O1 . 82 hoo Be} 
ee oot 14. 74 1.18 8.63 
3 | Comm silage <<< --2- eee ee eeee eevee ioaes 6.07 34 4.59 
WEILEH Sea INGA Pee os o.oo cle nto tno. 154) 1.38 . 46 .63 
Wihloatusbiawree eee se oe Ss ea) igd) 6.51 03 2.67 295.5 
ER 13. 96 83 | 7. 89 
LO}! SSG TLE 275 ps ak leg ae ole i520 |) 43.23 61 8. 34 
PEt A Oe eh ie ene ee eee 10.0 9.17 58 4.39 a 
WHGHLASDL Werchter SM at oh 1.8 1.63 OL . 67 elt 2 


24.03 1. 20 | 13. 40 


; 1 The carbohydrate equivalent is the sum of the digestible carbohydrates plus 2.25 times the digestible 
at. a 
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The following table shows the number of calves born and raised in 
each lot each season, with the average weight at birth of each lot. 


TABLE 5.—Numbers and birth weights of calves produced by each lot of cows. 


Lot 


1 | Corn silage, mixed hay, and straw 


Average 


Ration. 


2 | Corn silage, soy-bean hay, straw.-.....-...-1.....-:..+.. 


Average 


3 | Corn silage, straw, and cottonseed meal..........------- 


DASV CLA LC ir ha Se Seen ee a ee 


4 | Shock corn, mixed hay, and straw........-...-......- : x 


CALVES PRODUCED AND THEIR BIRTH WEIGHTS. 


Calves 
Season. born 
per lot 
1915-16 10 
1917-18 9 
1918-19 10 
1917-18 10 
1918-19 9 
1915-16 | 10 
1917-18 =20'8 
1918-19 10 
XLAG: ae 9.3 | 
| 1915-16 | 10 


Table 5 shows that, in 1915-16, 30 calves were dropped, 2 of which 
died. In 1916-17 the cows were sold at the end of the winter feeding 


Fic. 5.—Lot 


period. In 1917-18, 27 calves were dropped. 1 of which died. In @ 


3. 


Cows fed corn silAge, cottonseed meal, and wheat straw, at the end of 


the winter period, APES oO etOnO» 


Average 
Calves birth 
raised weight 
per lot. | per calf, 


by lots. 
Pounds. 
62.9 
9 70.3 
10 64.6 
9.7 65. 8 
10 62.8 
9 73.0 
9.5 66 
9 67.0 
7 64.6 
10 64.6 
8.7 65.5 
sal 


1918-19, 29 of the cows dropped calves and raised all of them. 


iy 
~~ 
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Most of the calves were dropped in April and May and a few in 
March and June, one half of them being dropped before the cows 
were turned to pasture and the other half after. The average date 
on which the calves were dropped was April 20. The average per 
cent of calves raised by the three lots of 10 cows each for three 
years was 92. Such numbers of calves can not be produced from 
30 cows year after year if the same cows are kept. In these tests if 
the cows did not become settled in calf so as to drop calves at the 
desired time others were substituted. 

While the average birth weight of the calves of Lot 2, which, ac- 
cording to Table 3, was fed considerably more digestible protein than 
Lots 1 and 3, is 2 pounds more, this may not be significant, because 
it averaged less than the birth weights of the other lots in 1917-18. 

The smallest average birth weight, that of the calves of Lot 4, may 
be due to the lack of succulence in the ration, yet the difference does 
not seem significant, as it is small and represents only one year’s 
work. 


GAINS AND LOSSES IN WEIGHT. 


Table 6 shows the gains or losses of each lot during the winter 


periods. | 
TABLE 6.—Results during four winters. 


Calves 

Average | Average Za tas dropped cinee 

Lot Rati Season, | Days} initial | final | 5° Before | eqeee a: 

No. ee *| fed. | weight | weight farming) |\Cacse 

loss (—) end of 

per cow. | per cow. | 1 oF cow on falar 

P pastures |e 

Days.| Pounds. | Pounds. | Pounds. | Number Days. 

1 | Corn silage, mixed hay, and | 1915-16 | 122 865 779 —87 6 30 
wheat straw. 1916-17 | 137 855 879 or ETM te hee resets (is eee da 
1917-18 | 134 740 766 +26 1 15 
1918-19 | 134 858 879 +21 5 38 
FEV GT ASO spree 2S wis aS a leicterd © eaiere 132 830 826 a a en eR 
2 | Corn silage, gdh and | 1916-17 | 137 829 870 Se LS ae aes MPs 
wheat straw. 1917-18 | 134 740 789 +49 3 4 
1918-19 134 857 909 +52 6 28 
Lona. afte Sal Oa 135 809 | 856 47 |...) eae 
3 | Corn silage, cottonseed meal, | 1915-16 | 122 870 835 —35 8 23 
and wheat straw. 1916-17 | 137 849 873 =f 240)... co le ee 
1917-18 | 134 733 808 +75 3 6 
1918-19 134 857 873 +16 6 33 
1 aa) oe eee ae eg DP aust 139 827 847 +20 |: 22.5125 cies 
4 | Shock corn, mixed hay, and | 1915-16 | 122 867 818 —49 | 27 


wheat straw. 


The main fact shown in this table is that all the different lots of 
cows, except in 1915-16, gained from 20 to 75 pounds from the be- 
ginning of the feeding period in December until they were turned 
on pasture. In 1915-16 the silage-fed lots lost weight because the 

72447 °—22 
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silage was of poor quality, part of it being made from silage 


corn, and because they got less feed in proportion to their weight. 


As Lot 4, fed shock corn, according to Table 3 received more protein 
and considerably more carbohydrates than Lots 1 and 3, their loss 
in weight is attributed to the lack of succulence in their ration. The 
average date on which the cows were turned to pasture was April 22, 


two daee later than the average date on which the calves were 


dropped. 

The last two columns of Table 6 give the number of calves dropped 
in each lot during the winter period and their average age at the 
end of that time. 


Il'ic. 6.—Sire, dam, and offspring. The sire is the registered Shorthorn bull to which 
the cows, used in this experiment, were bred. Note the prepotency of the purebred 
sire as indicated by the calf. 


The relative gain or loss of the cows during the winter and until — 


all the cows had dropped calves does not signify much, because on 
any weigh day there was usually a different number of cows that 
had dropped calves in the different lots. During each year some 
of the cows calved during the latter part of the winter feeding period 
and the others after they were turned on grass. A cow just after 
dropping her calf and for-some time afterwards continues to lose 
weight, especially if milking heavily. Lot 3, receiving silage, straw, 


and POSE. meal, seemed to stay in the best condition through 


the winter. 
Table 7 shows the gains or losses per cow made during summer 
and winter periods and net gain for the year period. 


— 
a 
. § 
“a 
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TABLE 7.—Gains and losses during tivo summers on pasture and total gains for 
winter and summer, 


| Weights on pasture.) Gain (+) or loss (—) per cow. 


Lot ie Number | Days on ra Niel g 
No. as Nae of cows. | pasture. Winter 
Tnitial. Final. |Summer.| Winter. and 

summer. 
Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 
TUPI REY a2 3 pe ee ee 10 110 779 916 +137 — 86 +51 
TMU Gye ats See Sng Cee ae 10 140 766 761 —5 +26 +21 
ChAT Ste a a Rae) DA 772 838 +66 —30 | +36 
2/2 Sn 10 140 789 (Ol ee (> SUIS +49 
sl GOT ee ine aa 10 140 835 916 +81 —35 +46 
UPN aeahigh Oe 10 140 808 803 25 +75 +70 
ss 2  ——————————————— 
STANT eV 2 Sig ga tele a a | | Sa a 821 859 +38 +20 +58 
Paco es ea ee ee 10 140] +818 877 +59 245) | +10 

é 


The chief value of Table 7 is that it shows what gains may be 
made by cows on grass while they are suckling calves. It also shows 
that the lots which lost in weight during the winter made greater 
gains during the following summer than the lots which had main- 
tained their weight through the winter. However, the lots which 
had maintained their weight through the winter made greater gains 
for the whole year than the lots which had lost in weight during 
the winter. 


GRAPHIC PRESENTATION OF MONTHLY WEIGHTS. 


The gains and losses in weight from month to month made by 
each lot of cows during 1915-16 and 1917-18 are shown graphically 
in figure 7. 

The horizontal distance on the chart indicates the number of days 
the cows were fed during the winters and pastured during the sum- 
mers. The average length of the total period for the 2 years was 
324 days, of which 128 days were in the winter period and 196 in 
the summer period. The heavy black vertical line near the center 
of the chart marks the dividing line between the winter and summer 
periods. Vertical distance represents changes in live weight of the 
cows as indicated by the figures along the left side of the chart. 
The curves for the cows of Lots 1 and 3 represent an average of 2 
years’ feeding, while those for Lots 2 and 4 represent only 1 year’s 
feeding. Figure 8, showing the gains made by the calves is based on 
the feeding year 1915-16 alone, because no complete records were 
ebtained for 1916-17, 1917-18, and 1918-19, the calves having been 
sold before the end of the summer periods. 

Since the average weight of the cows for 1915-16 and 1917-18 
was (99 pounds, all the lots are started at the 800-pound line tc 
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make them more readily comparable. The time of beginning the 
winter period and the length of it are also averaged, to have the 
graphs on a uniform basis. The winter period in 1915-16 began 
December 22 and lasted 122 days, while the winter period in 1917-18 
began December 7 and lasted 134 days. This makes the average 
time of beginning the winter period December 14, and the average 
length of the last section of the winter period 16 days. 

In studying the variations in the weights of the cows from month 
to month, it should be kept in mind that the average time of calving 
for the 2 years represented in figure 7 was practicaliy the same as 
the time when cows were turned on to pasture. 

The average birth date of the 19 calves of lot 1 during 1915-16 
and 1917-18 was 2 days after the cows were turned on pasture; for 


Average length of feeding period. 


Winter period 128 days. Summer period 196 days. - 
RR 
28 56 84 112 128 28 56 84 112 140 168 196 
x 


Fie. 7.—Gains and losses in weight of cows. 


the 10 calves of lot 2 in 1917-18, 7 days before; for the 16 calves of 
lot 3 in 1915-16 and 1917-18, 6 dace after ; wal for the 10 calves of 
lot 4 in 1915-16, 1.5 days after. 

Figure 8. howe how the calves gained in oe dmeme 1915-16. 
The average weight of the calves for each weight day, designated by 
the vertical lines, was ‘obtained by dividing the total weight of the 
calves in each lot by the number of cows in each lot. It should be 
kept in mind here that most of the calves were dropped in April and 
in May and that about onezhalf were dropped before and the other 
half after the cows were turned on pasture. 

Figure 7 shows that the cows gained in weight during the winter 
period until they began to drop calves. This is generally expected 
in wintering beef cows. The cows lost in weight during the rest of 
the winter and continued to lose weight during the first 28 days 
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on pasture. During the following 56 days they gained in weight 
rapidly, following which for the next 56 days they about. maintained 
their weight. Then, when it was cooler and they began to dry up, 
they gained in weight, but lost heavily in October, when rains and 
frost usually lower the feeding value of pasture considerably. 


(WEPAGE LENGTH OF FEEDING FER/OD 


WINTER FEFP/IOD SUMMER FPEAVOD 
1448 DVS 196 DAYS 
36 OF- Make 1x8 48 IS OF Wk /P7O 168 {196 


7 


Fic. 8—Gains of calves, season of 1915-16. 


The calves gained in weight very uniformly until October, when 
the smaller amount of milk given by the cows and the poorer pasture, 
caused the rate of gain to be somewhat less. 

FEEDS CONSUMED PER 1,000 POUNDS LIVE WEIGHT AND PER CALF RAISED. 

Table 8 is for the convenience of those who may have larger or 
smaller cows than were used in this project and who may want to 
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calculate how much feed will be required to winter the herd. In case 
the feeding’ period is longer or shorter than the one in this experi- 
ment, the column showing the daily feed consumed per 1.000 pounds 


live weight may be used to advantage. 


TABLE 8.—Summary of feed consumed per 1.000 pounds live weight of cow. and 


per calf raised to weaning age. 


Ration. 


1 | Corn silage 
-Mixed hay 
Wheat Straw s2-422- 55 ee eee eee 


4 ACOER SUAGEES 2 SME 2 oie BREE SOREL Beep Oe eee = eee eee 
Soy-bean hay 


Wiheat straws. : 2-2. 22 ee Sos eee aes oe ee ay 


Corn silage 


WReAGSETAWE 222 ee oa a Ske ee ee Ree ES de Seen 28s 


SHOCK Oli so a oe ee SOTA. cia A emcee te eles bee eer 
Mixed hay 
AWRGAT SETA Wee Bi See ee Ra Oe ee le eg pies oe eee 


Feed per 1,000 
pounds live weight | 


of cow. Feed 
per calf 
raised. 
Total. | Daily. 

Pounds. | Pounds. | Pounds. 
3, 688 27.9 3, 038 
1, 252 9.5 1,055 
421 2420 334 
3,911 28.9 3, 352 
1,201 8.9 1, 003 
362 24. 357 
3, 830 29.0 3, 623 
1, 134 8.6 1,077 
237 | 1.8 226 
2, 172 | 728 2, 033 
1, 448 | 11.9 1, 356 
266 | Dany 249 


SUMMARY OF FEEDING AND HANDLING. 


1. For carrying an 834-pound grade beef cow that is to drop a 
calf in the spring or early summer through an average winter period 
of 132 days, the following quantities of feed per day were required 


to make the corresponding gains or losses in 
winter: 


weight during the 


Gain (+) 
Feed or loss (— ) 
- consumed in weight. 
Pounds. Pounds. 
Lot 4:.Corm Silaves| =e seta fo edt") sa cat SI a We sal ete earache Je ar bt oes 
MixGU Ray <2 ee res eee ete ee za _—4 
Wheat:straw._ 2 = NL rs ae ans ; Z 
Lot2. Corn: stave: 2-48 ser ease Ete ie aie ee ee Re 
Soy-bean hays 2 eee s Sige SE Be Sy eh  et aaee Tia! +47 
WV GCE SUT We aha pe 
Lot3: Corn silave = es eraree ate 8 eee AS eI TS 24 3 
Cottonseed "meale sets zs, Se OO SOL eee ik i +20 
Wheat simaiw22 0 22s aa ee ees Cae 72 : 
Lot. Shock corn: 22.0 ee 15. 0 
Mixed Rayo: 2 anes ee eee Sa Ob DF Oi RE = (OED —49 
Wheat ‘Siraw 2S eee ee ee ee 1.8 


2. The average birth weight of the calves and the gains in weight 
made during both winter and summer periods indicate that the 
above-mentioned rations should be ranked 2, 3, 1, and 4. 
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3. Unless cows which do not settle within 3 or 4 months after 
calving are replaced by bred cows or heifers, the breeder loses for 
the following reasons: 


A smaller calf crop each year. 
A laek of uniformity in the ages of the calves. 


A greater labor, feed, and equipment cost if the calves are dropped in 
the fall or winter. 
Greater inconvenience and cost in handling when all the calves do not 


come in one season. 


It seems advisable for farmers raising grade beef calves to use as 
many 2-year-old heifers as they can produce or purchase at a reason- 
able cost. Heifers raise good calves and at the same time make a 
considerable gain in weight if they are fed properly. When the 
calves are weaned the heifers can be fattened, sold, and replaced by 
more 2-year-olds. This gain in weight by growth can not be obtainéd 
in the case of aged cows. 


II. COSTS OF THE RATIONS AND OF RAISING CALVES TO WEAN- 
ING AGE. 


The following comparisons are made to see which is the cheapest 
of the various rations used in the experiment, and especially to see 
with which one the calves were produced most cheaply. 


PRICES USED. 


For the purpose mentioned it is necessary to fix the prices for feeds 
on the farm. This is the most questionable and unsatisfactory part 
of such experimental work, especially for the last few years, during 
which unusual fluctuations have occurred in feed prices. On account 
of these fluctuations and also for simplicity in making the various 
calculations, an average of the feed prices for the three years is used, 
as follows: 


ECL SUTURES ccc Se al al ae per ton__ $6. 00 
ree eia ye e at bla Se eer A doze 18. 00 
Sy peep [yep ie 2 tal een te ale ea Edom. AOO 
CON RUSS 2/00 0127) ES i Pine Fis neers Saal do-__ 2950500 
Weaent Nitaw 22 wig a tl Yast  n Pe dO. 25) (ea 
DE aeENeer = ee lrE he e eS ee do_ 70g 
IMME Mee i TT do.22— Tho 
[228015 poe em per bushel_= 96 
eran ee ee ee me per day-— sue 


The foregoing figures are based on the average farm prices of corn 
and hay from 1910 to 1919, as given in the Yearbook of the United 
States Department of Agriculture, for the States of West Virginia, 
Virginia, Maryland, Pennsylvania, Ohio, Kentucky, Tennessee, and 
North Carolina. 
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To determine which ration should be used in a particular feeding 
operation, it is suggested that the feeder apply local prices to the 
average amounts of the feeds consumed per cow, as given in Tables 


3 and 8. 
: COSTS OF RATIONS AND OF CALVES PRODUCED. 


= 


Because of the unusually high percentage of calves dropped, which 
was due to the practice of substituting cows that were bred for any 
which failed to breed in time for a spring calf the following year, the 
cost per cow kept is only slightly less than the cost per calf raised, as 
Table 9 shows. It is considered that the cost of labor, the bull 
charges, and other expenses are balanced by the manure produced. 


TABLE 9.—Cost of feeding the cows during the four years and the average cost 
for each calf raised to weaning age. : 


Cost to |Total cost Cost per 


Lot : 
z Ration. Season. | winter | per year ; 
aie per cow. | per cow.1 |“! Taised 
1 | Corn silage, mixed hay, and wheat straw.-.-...........- 1915-16 
1916-17 
1917-18 
1918-19 
AW ELEPE: R22 22 Sac os ss Leto al eeseeseee sete eee eee nese exe 
2 | Corn silage, soy-bean hay, and wheat straw............. 1916-17 
1917-18 
1918-19 
AWETASC. 355 28k s ees oe eee eee nee ee eee 
3 | Corn silage, cottonseed meal, and wheat straw.......... 1915-16 
; 1916-17 
1917-18 
1918-19 
AW OLAS C2202 Se ee oe see Sees ee ee eee eee ee eee eee eee ee eeise 
4 | Shock corn, mixed hay, and wheat straw...-..........-- | 1915-16 


1 The cost of keeping a cow a year in this table is for 365 days, instead of for the winter period of 132 days 
and 140 days in summer while suckling calves, as reported in Tables 6 and 7. 


COMPARISON OF RESULTS WITH SILAGE AND SHOCK CORN. 


TaBLeE 10—Comparative value of the silage rations and the shock-corn ration. 


1 , { 


Lot 1. Lot 2. 
Corn sil- | Corn sil- 


Item. I ere tonseed | _ corn, 
: “wheat” | eheat”| Teal |- wheat 
straw straw. = 

Average yearly call per COW =< = 2. 22. =~ pe eee pounds. . 36 49 61 10 
Winter gains and losses per cow.........--- ees cee dos2: —4 +47 +20 —449 
Percentage of calves raised per year----....-.....-.-- per cent... 97 95 87 90 
Avyerave|birth weiehnt oreali-s—-- ee pounds. . 65.9 67.9 65.4 61.1 
Cost per cbw to winter!:- 224352 7 Meese Chee eee $19.69 $19. 32 $17. 88 $27. 50 
Cost per Cow penday iO WiINLEI) 26. eee ae ee ee eee 515 .14 14 By), 
Total cost offeed per cow for one Year-..........-.-.....------- 33. 69 33. 10 31. 87 42.14 
Daily cost offeed per cow for one year_...............---.------- Bere Ut) 09 09 113 
Cost of feed per cali raised: 2 eke OSES SC Pee at hf 0 3 Rab 34. 38 36. 54 46. 82 
Saving per Cow by using silages<222- 22 Sse pene eee eee 8.45 9.04 1027) eee = 


Saving per calf raised2&. - 625. eee eee ee eee 12. 43 


/ 
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SUMMARY OF COSTS. 


1. Corn silage and wheat straw with either mixed hay, soy-bean 
hay, or cottonseed meal is a much cheaper ration than shock corn, 
mixed hay, and wheat straw for wintering grade beef cows. 

2. As the cows fed on the mixed hay and soy-bean ration produced 
a larger calf crop than those fed the cottonseed meal, the average 
cost per head of raising their calves was practically 6 per cent less. 

3. As sources of protein, mixed hay, and soy-bean hay, where they 
are grown successfully, have additional advantages in that they can 
be raised on the farm, while cottonseed meal must be purchased, which 
involves uncertainty as to the availability and the price. 
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